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A karyomorphological analysis of diploid races of Aucuba japonica Thunb., with 
special reference to their sexualities, was carried out. After examining 59 individuals 
from 16 localities in the Chugoku and Shikoku Districts, western Japan, all individuals 
proved to be diploid with 2n = 16, and the smallest pair of chromosomes had a satellite 
on each short arm. Among the 59 individuals, 24 individuals (“heterotype”) possessed a 
heterogeneous pair of chromosomes composed of median and submedian chromosomes 
in the fourth longest pair. The remaining 35 individuals (“homotype”) possessed homoge¬ 
neous pair with median chromosomes in the fourth longest pair. Such cytological varia¬ 
tion did not show a geographical tendency, but all the “heterotypes” were observed in 
male individuals, and “homotypes” were in female individuals. Therefore we have con¬ 
cluded that the karyomorphological variations in diploid races of A. japonica depend on 
their sexualities. 
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Aucuba japonica Thunb. (Cornaceae) is 
distributed throughout Japan, from southern 
Hokkaido to Okinawa, and in Korea and 
Taiwan. It is an evergreen dioecious shrub 
mainly growing in temperate forests. Aucuba 
japonica is usually classified into three va¬ 
rieties, vars. japonica , borealis Miyabe & 
Kudo, and ovoidea Koidz. Variety japonica 
is distributed from the Tohoku District to the 
Chugoku and Shikoku Districts mainly on 
the Pacific Ocean side. Variety borealis is 
distributed from southern Hokkaido to the 
Kinki District through the Tohoku and 
Hokuriku Districts, mainly on the Japan Sea 
side. Variety ovoidea is distributed from 
eastern part of the Chugoku and Shikoku 
Districts to the Kyushu District and also in 
the Amami and Okinawa Islands (Hara 1966, 
1989, Noshiro 1999, Ohi et al. 2003). 


Chromosome numbers have been reported to 
be 2n = 32 (tetraploid) for vars. japonica and 
borearis and to be 2n =16 (diploid) for var. 
ovoidea (Meurman 1929, Funabiki 1958, 
Kurosawa 1971). Karyotype analyses have 
been made mainly for tetraploid races 
(Meurman 1929, Sinoto 1929, Viinikka 
1970), and such studies of diploid races have 
not been extensively carried out. Kurosawa 
(1971) compared the karyotypes of diploid 
and tetraploid races. 

Sex chromosomes have been reported in 
several dioecious plants, mainly in herbs 
such as Rumex (Kihara and Ono 1923, Love 
1943), Melandrium (Blackburn 1923, Winge 
1923), Humulus (Winge 1923), and 
Cannabis (Sinoto 1929), and relatively few 
in woody plants such as Salix (Blackburn 
and Harrison 1924), and Palmae (Sinoto 
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1929). On the genus Aucuba, no sex chromo¬ 
some has been reported. Sugiura (1927), 
Meurman (1929) and Sinoto (1929) observed 
chromosomes of tetraploid races of A. japon¬ 
ica and noted that there was no sex chromo¬ 
some among 32 somatic chromosomes. 
Kihara and Yamamoto (1935) examined A. 
chinensis (2n=16), and Kurosawa (1971) 
examined A. chinensis and A. himalaica 
(2n =16) cytologically, but they did not 
mention sex chromosomes. 

This paper aims to provide an accurate 
report of karyomorphology of diploid races 
of A. japonica, with special reference to sex 
or sex-dependent chromosomes. 

Materials and Methods 

Fifty-nine individuals were collected from 
16 localities in the Chugoku and Shikoku 
Districts, western Japan (Table 1). Young 
branches were propagated hydroponically 
and wer also arranged as herbarium speci¬ 
mens. Root tips were pretreated with 0.002 
M 8-hydroxyquinoline solution for an hour 
at 20°C and stored 15 hours at 4°C, then they 
were fixed with a 3:1 mixture of 99.5 % 
ethanol and glacial acetic acid at -20°C more 
than one hour. The root tips were hydrated 
and were soaked in a IN HC1 solution for 10 
minutes at 60°C, and were transferred to 
Schiff s reagent at room temperature for an 
hour. Then the materials were macerated 
with a solution of a mixture of 2 % cellulase 
and 2 % pectinase for 30 minutes at 37°C, 
and washed in distilled water. The 
meristematic tissues were placed on slide 
glasses and were squashed with an aceto- 
glycerin (45 % acetic acid with a small 
amount of glycerin) and observed by 
microscope. Mitotic metaphase chromo¬ 
somes were microphotographed and were 
karyotypically analyzed. Chromosomes were 
classified into several types, following the 
nomenclature of Levan et al. (1964). 
Voucher specimens are deposited in the 
Herbarium of Okayama University of 
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Results and Discussion 

After examining chromosomes of Aucuba 
japonica collected from 16 localities in the 
Chugoku and Shikoku Districts, all individu¬ 
als proved to be diploid with 2n = 16 (Table 
1). Figures 1 and 2 show somatic chromo¬ 
somes and karyotypes of diploid races of A. 
japonica , respectively. The length of somatic 
chromosomes are from 3.6 to 7.1 pm, and 
karyomorphologically, the complement is 
mono-modal. Eight chromosome pairs were 
recognized by configuration of chromo¬ 
somes: three large-sized pairs with 

subterminal to submedian chromosomes, one 
medium-sized pair with median chromo¬ 
somes, and four small-sized pairs with 
subterminal to median chromosomes. The 
smallest pair had comparatively large satel¬ 
lites on the short arms. Kurosawa (1971) ob¬ 
served several diploid individuals of A. 
japonica collected from the Kyushu District 
and the Okinawa Island. Although the pre¬ 
sent study has confirmed that the smallest 
pair has satellites, it is not clear whether the 
large-sized pairs have satellites or not. Other 
methods, such as FISH, C-banding, or silver- 
staining methods, should be applied to con¬ 
firm the number and position of satellites. 

During the analysis of karyomorphology, 
we found that 24 individuals out of the 59 in¬ 
dividuals possessed a heterogeneous karyo¬ 
type with one median and one submedian 
chromosomes in the fourth longest pair 
(“heterotype”). The remaining 35 individuals 
possessed median chromosomes in the pair 
(“homotype”) (Figs. 1, 2). All the “hetero¬ 
types” were found to be male individuals, 
and “homotypes” to be female individuals 
(Table 1). As “heterotype” individuals were 
distributed throughout the research area and 
found in four populations with “homotype” 
individuals (Table 1), we have concluded 
that the karyomorphological variation in 
diploid races of A. japonica is not geographi- 
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Table 1. Collection data, chromosome numbers, and karyotypes of diploid races of Aucuba japonica 


Locality (collector, voucher specimen number, altitude) 

Sex 

Number of 
individuals 
examined 

Chromosome 
number (2n) 

Karyotype 

Okayama Prefecture 

Ukankei, Shimokamo, Kibichuo-cho (M. Tsusaka & al. 


1 

16 

hetero* 

TS04100602, 150 m) 

Ukankei, Shimokamo, Kibichuo-cho (M. Tsusaka & al. 

* 

2 

16 

homo** 

TS04100603, 04100610, 150 m) 

Ukankei, Shimokamo, Kibichuo-cho (M. Tsusaka 

* 

4 

16 

homo 

0505032XF, 150 m) 

Ukankei, Shimokamo, Kibichuo-cho (M. Tsusaka 


2 

16 

hetero 

0505032XM, 150 m) 

Iwayakei, Kawakami-cho, Takahashi-shi (M. Tsusaka 

* 

1 

16 

homo 

03052401, 150 m) 

Nunose, Bitchu-cho, Takahashi-shi (M. Tsusaka & al. 

<T 

2 

16 

hetero 

050220A, 150 m) 

Shimane Prefecture 

Fukamachi pond, Nishikawazu-cho, Matsue-shi (S.-J. Lin 


1 

16 

hetero 

04041901, 30 m) 

Naku, Okinoshima-cho (M. Tsusaka 03102502, 320 m) 

* 

1 

16 

homo 

Yamaguchi Prefecture 

Kamitama, Tamagawa-cho (M.Tsusaka 03041303, 10 m) 

* 

1 

16 

homo 

Tokushima Prefecture 

Minamikumaso, Kamiyama-cho (M. Tsusaka 05072201, 90 

* 

1 

16 

homo 

m) 

Minamikumaso, Kamiyama-cho (M. Tsusaka 05072201, 90 


1 

16 

hetero 

m) 

Kochi Prefecture 

Higashi-ishihara, Tosa-cho (M. Tsusaka 050314A2, 560 m) 

* 

1 

16 

homo 

Higashi-ishihara, Tosa-cho (M. Tsusaka 050314A2, 560 m) 


1 

16 

hetero 

Shiraiwado, Kagami, Kochi-shi (M. Tsusaka 050314, 285 m) 

<? 

1 

16 

hetero 

Sakagawa, Tosayamada-cho (M. Tsusaka 050313A1, 82 m) 

% 

9 

16 

homo 

Sakagawa, Tosayamada-cho (M. Tsusaka 050313A1, 82 m) 

? 

11 

16 

hetero 

Nagasawa, Ino-cho (M. Tsusaka 050314A1, 610 m) 

Z 

8 

16 

homo 

Nagasawa, Ino-cho (M. Tsusaka 050314A1, 610 m) 

? 

4 

16 

hetero 

Kususe, Ino-cho (M. Tsusaka TS03060604, 40 m) 

* 

1 

16 

homo 

Iibo, Yusuhara-cho (M. Tsusaka 04101301, 490 m) 

* 

2 

16 

homo 

Shimokurechi, Kubokawa-cho (M. Tsusaka 04101303, 350 

* 

1 

16 

homo 

m) 

Ooino, Kubokawa-cho (M. Tsusaka 04101302, 320 m) 

* 

1 

16 

homo 

Ehime Prefecture 

Ohkuki, Uchiko-cho (M. Tsusaka 04101202, 160 m) 

* 

2 

16 

homo 


*hetero: the fourth-longest pair with heterogeneous chromosomes. 

**homo: the fourth-longest pair with homogeneous chromosomes. 


cal nor populational variation, but corres¬ 
ponds to the sexuality. Karyomorphological 
variation corresponding to sexuality in A. 
japonica is reported for the first time. It is 


therefore supposed that the fourth chromo¬ 
some pairs are sex chromosomes. 

The reports of sex chromosomes in 
dioecious plants have been mainly for herbs 








(Blackburn and Harrison 1924, Meurman 
1925, Lindsay 1930, Love 1943, Sinoto 
1929, Winge 1923), and relatively few for 
woody plants (Blackburn and Harrison 1924, 
Meurman 1925, Lindsay 1930, Sinoto 1929). 
There is no report on sex chromosomes for 


dioecious evergreen shrubs like A. japonica. 
The heteromorphic chromosomes observed 
in diploid races of A. japonica are supposed 
to be sex chromosomes and this is the first 
report of sex chromosomes for evergreen 
shrub. 


Fig. 1. Somatic chromosomes of diploid races of Aucuba japonica. A-C: Female, D-F: Male. A: Ukankei, 
Okayama Pref. B: Nagasawa, Kochi Pref. C: Iibo, Kochi Pref. D: Nishikawazu-cho, Shimane Pref. E: 
Ukankei, Okayama Pref. F: Takahashi-shi, Okayama Pref. Arrows indicate the fourth-longest pair with 
homogeneous chromosomes (A-C) and heterogeneous chromosomes (D-F). Arrowheads indicate satel¬ 
lite chromosomes. Bar = 10 pm. 
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Fig. 2. Karyotypes of diploid races of Aucuba japonica. A: Nagasawa, Kochi Pref. (-?-). B: 
Nishikawazu, Shimane Pref. (cT). Arrows indicate the fourth-longest pair with homogeneous 
chromosomes (A) and heterogeneous chromosomes (B). Arrowheads indicate satellite chromo¬ 
somes. Bar =10 pm. 
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